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%%noieffect of concentration of nrimnrilvvhrvpuini"od chioRFemoryo fibrs-
blasts on tae level of the yicld or Venezuolan OQJlnc onccpnaloymyelitis (VEV)
~virus per one cell under different conditions of cultivation--stationary mon-
.olayer, suspension, roller cultivation-—was studiod., Fven though the great~-
est virus yield/per cell is observed in monolajer sta onary cultures, the R
'_maximum amount of cells counted per ml otegrowth medium without any significant
reduction of virus yield per 1 cell is achievcc in suspcnsion cultures. In -
'_consecutiVe statietical conparison of the results of VEE\virus cultivation, it
vas found that titers of- the infectious activity in rollor cultures werc slg-
nificant higher than in stationary monolayer and suspension culturos. Inves-
' tigation-of tho regularities of VEE virus increase in primary-and continuous'
‘cells in different cultural systens has becn usoful for production under these
’ conditions of sone other RNA-containins virusos. ] L

In a previous report, the efrects of the plurality of infection on the
production or tha VEE virus is different cultural systems was: studied.’ Pri—
marily only the trypsinized chick embryo fibroblasts wcre used in the capaci-
.ty of model cells. Presently, the efrect of the concentration of cells on the
production of virus calculated on 1 ml of growth modium xas investigated
The roller, suspension, and monolayer stationary of trypsinized and interwoven
cells were primarily studied. Besides the Venezuelan equine~encephaloymyelitis
(VEE), other RNA-containing viruses were tested: a representative type of
the A arbo-viruses-e--the S5indbis virus and'mixo-virusfof vesicular stomatitis

virus(Vsv).



-Materidls-nnd Techniquues

The deseribed straln of VEE virus in the uroccdlnr report was used. The

_ ulﬂdblu virus was BUCLlVOd from Granoff (Mempivis, l.“!A.). Tho vesicular 6t0-

watitis virus, strain was received from the Museunm of Yirulont Strains of

thQID.I. Ivdﬁovéky Institute of Virulogy, Academy or‘Medical Sciences, u.s;s.r
- From the moment of.delivery, the viruces wero kept with scriél'pae#aﬁcé,in :
. Chicle embryonié firoblasts (CEF). ‘''he viruses'tifratéd according to the mdd-

ified patch method with-agur(lh). .. | x

‘The trypsinized CEF'wcre'primarily preparcd. by the usuai method(i).. The

interwoven cells of mice flbroblasts of L llnc(G) were growmn in apparatus sus-
pension cultivation. ‘The *ntervoven cells of VERO 1ine,---green marmoset
kidney5, ps;-p1g kidneys(8), VNA-21-——-young Syrian. hamuter kidneys(ll) ‘breede

nvsténdard single‘liter'mats in the form of onc layer culturgs. Cells were
_takcn from the 5laés, with a mixture of tho samc voiumcs;fwarmed to.B?-degrees
. 0.25% solution of trypain and .02% ‘solution of vercin. Under virus cultivation
"in the capaclty of growth moutum and accumulat;on mudlum, the intorvovon linoe

woro oxchancod for L cells and 'S medium No. 199 with 10n normal hoated boef

-oerun, but for VERO and VNA-21 cells----the cala modium with 10% serum of cal-

vos. Antlbiotics were adaed at the rate of 100 EB per l.nl._
o Results , , :
nf:ect'of the amount of cells calculatod at ) ml of accumulation medium

on Irouuct;*n of Yk virus.

Tre results,: shovn on’ the graph,. are of the dctermining of average pro-
dgctlon of VEZE virus calculated at one cell, obtaincd in a sories of experi-
acats characterizing the dependence of VER v;rus production_bn the means of

cultivation and density of cellular population (for suspension cultures) or
ﬁhe aﬁount of ;cllé on 1 ml of accumulatinn medium (for one layér afafionary
and rolier cultures). Maximum virus prpduction on_one.cnll CEF in suspensibn

was noted for density population Z.5-3-1Q’ce118/m1 and 1200 BOE/cel;B was
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:l'ul of acﬁunulation mcdium an 5-6010 cullr/ml, pul virews yluld up to uo
b f-2)0 POE/cell ‘vas found in singlo laycr statiomary cu]lnroﬁ‘or CHF cello in
the qupntity of 1 ml of accumulntion medium "on\ll ,mnuh 1.5—2 mln.

ffect of mannar of cultivation. In tnblc h_‘vv~rup:ornntcd tho results

or parallel VEB virus cultivntion in’ suqrcn~inn, ot ul""dr" rinrlo lqycr, ‘and -

roller cultures of CRP colla. nichest titﬂrh of inl'ttounu nctivxty vere

v

A-,dotormined undcr roller cultivation. Charﬂct0r10t10ﬂ¢13, horc the effect of

'difreranco of virus titers 1u dopondonec from plurality of 1nrection is stronz-

‘ ly prouounced. Also .yatandtizcd in tablo 1 are resulta of VEu virus cultivation
in dirrerunt conditious on L coll. and aevoral 1ntoruovon linos of. kidney cells

k'- o ----Pu, vnao VNA-él._ Rollor coll culture turnnd out Io bo nout productivo.._

1 ' o The chance of the offoct of piurality or 1nroction in ututionary sincle lnxou .

1 _ _cultures in its depondouce tron the coll oriain is to ‘be’ notod. 45

o In tnblos 2 and 3 are roprcnontod factn chnrnctvrizinr nultiplication in

di fferont cultural syotems of prinarily it interwovun uV and st colls. Kug-

nltudo of muxiuuu viruo titore chances insicnificantly undor: uSo or studiod mo=

by " thods of cultivation. Brfoct of plurnlity of 1nraction in theoo situations va-

guoly bocame apparent. Essential 1ncrease of infectious titers of SV virus

TREY

when multiplxing On intcr-oveu VERO celln 13 noticeablo in the-ovoht of use -

of rollar culture in cOnparilou with tho -tationary monolayer.

In a spocial series of cxperiments, . possibility of aquiv ent.applicatian

i

of the sinsle layer method and nunpondod culturos for accuaulation of severul :

' other representatives of RNA-containing virusea 30m11k1 timbeh virua, disoas-

os of Now Castle virus and A tyoe 5r1ppe virusec (atrain #»N)-'

et P Y A . s

Rollor and suaponsion culturos gave high concentrntion of viable cells

onl ml of culture ‘medium and theroforo, 1n ontinun conditiono ‘allow a high

aetumulntion of houagglutinin and ianterfon. 3o, in thc multiplying of VEE

o o - v . . *An - - L. T - e
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o 2000-4000 hemag lutinin-producinc units were achinved *n oneau

'tionary cultures was roportod.

" ‘tion acain of the producod virus 5row:. Fbr the only, perhapaﬁa

V v1ruscs on’ C.r collc 1n suaponaion and on’ t:tcr rollor or-hemngglutinin

but the acti-

viuy o inducod 1ntcrron with them. turned uut to bo, au a rul ,'neur 1000

".Iu,,/ml and-noro. Betailod results of thc btuda ot hjnhor nccumulation of in-.

Auucea interfon with deaicnated viruses in difforunt culture aystems woroe sta-

ted in previous communication.
' | "'. - ' Discuseion-

Cultivution manner and cell donsity--oxtremcly vital tactora which deter-

mine not only amoothness -and outeone of 1nfoctioun ﬁrocoss in the 1nteraction .

' or viruses with cells, ‘but alao lugnitude o; avorabc production or a virus-

on one coll. Haximun yield of a virus on a cell undor use or,‘:ngie 1gyer éta—

bouewhat lesser production ot a virus on ono cell 1n roller cultures in-

coaparison with one 1nyor atationtry is atatcd obviously tha#fin conditions of

=period1c contact ot cells-with nutriont nediun 1n rcvolvins bottles, the in-
" tensity of naterial change- in tho- is’ loworod, but posaibility of readaorp—

.;excoption con~
cerning the fact of bottar virus product;on 18 of tho tick encephalitis 1n
suspenaion\la) lower production of virus on a cell 1n suspousion 13 observcd

for versatilo viruscs with BANRY rosoarchcrs. In our: exporinen

duction on one cell in uu-paaaion was continunlly lover, but 1 'sufricient nea-
sure that production compensated with an incrc&se 1n coll concentration.. That
question waa more specifically discuasad{along us) in anothor kgg).-

Expedioncy or applied use of rollor cultures aro conrirme ith an exper-

iment of sucossful application of this nothod ror obtaining anti-toxin vaccines

(9, 10, Ubortini et al,1962). In rolation of acries of viruaes, it was esta-
bliahed that cultivation in revolving recoptacles re; ularly encouraged virus

suspension vwith sufficiently high titera(l}, 2, 6, 5). R
In atatistical treatnont of reeultn. 51von in tablo 1 are veritable dif=-
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ferences between rows of indices in utrensih of i 1iailed nuaber o7 the piven

observations, Subscquently, statistical cow weicon o - wigo-fisure of oxe-
perimental facts, received in different serics o0 crperiaents according to
virus multiplication in one laycred stationavy, roltor, and mgponsion cule
tures, allow two conclusions: 1), the rfisher-Studenl index in conparison of
roller and stationary cultures indicates reliabi:ily or oifferences and con-

firms the fact of higher virus yields in revolving; containers, virus accum-
ulation level in suspension and stationary single layer cultures are appfoxi-
mately similar; 2). with dispersing analysis, ii scoms to turn out well that
among other factors determining magnitude of maxiuum virus titers(in the pre=-
sent case, roller in comparison with stationéry), the role of the kind of cul~
tivation is about 8%.

Comparison of different virus cultivation methods allow one important
practical conclusion to‘be made: if‘single layer cultivation creates conditions
for achieving high virus yields, then roller and suspension cultivaiion are
‘more economical and make possible the obtaining of a virus in the shortest
time.
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Non=-Reparation of Damages Induced with 1 m of Hydroxylamine at
Phage Lambda under its rassivation into E Coli HCR™ and Coli HCR™ Cells

V.N. Soifer
Institute of General Genetics, Academy of Science, lMoscow, U.S5.5.R.

Received Nov. 19,1969

It is shown that E coli K12 hcr* and E. coli K12 her™ do not differ ac-
coriding to the ability to multiply of bacterophaje lambda processed prelimin-
ary with a 1 m solution of hydrochloric hydroxylamine. .ydroxylamine inter-
acting with cytosine residues in the DNA mosecule, converts them to oximes of
cytosine. Findings lead to conclusion that cnzyme aystem of dark reparafion
does not recognize changes of the secondary structurc of DNA.

The proovlem of repair of genctic damages, induced b difforent ajgents
of a radiant or chenical naturc, acquired spe~ial sirnificance in connection
with tiv discovery of the possibility orkthe rolc of reparative systen en=-
zynes in such important life processos like rccomtinati:n(?), replication(y,8)
and mutagenesis(l, 3,35,). The question rom#ins ungolved as to what kinds of
DA damages are known By tho reparative cysteas. The o-inion is expressed
that certain kinds of chenical DNA disruptions do not undertake the repairs,
rather the damages change secondary configuration of tho DNA molecule(6).

Analysis of pepper mutagens whose damagos in DNA undergo repair shows

i i b b hid




that they all definitcly con distort the resut-cit - o Jouvble soirals of DA,

for mitomitsens, nitrous and sulfurle yoorite, nitvic ocid can along with
other effect suture DNA threads. Alhyliating sin o froction acenis(methyl
methane sulfate and ethyl mcthane sulfate) ol intact )00 gecaondary struce

ture because of alkylation at Nyat of'guaninc(sun 5). If this is so, then it
foliows that under treatment with mutagens which wil. not signiticantly dis-
tort Watson=Crick DNA structure, damages necessitated by them will not by known
by enzymes of the reparative system and repair will not take place.

It is known that hydroxylamine interacting with cytosines in DNA=-structure i/
and transforming cytosine residues into oximes, can turn out to oe a minor in=-
fluences on secondary DNA strucfure. In conncction with what is expected, re- '
pair of damages from the indicated agent wili not fol.uw. In present exper- {
iments, this was confirmed by the influence of hydroxylanine in vitro at phage @

lambda and subsequently its cultivation in E coli her* and E coli her = cells.
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VEE virus production on one CEF cell in different
conditions of cultivation

On ordinate axis - virus preduction (in BOE/cell) 4
E On abscissa axis - amount of ceils (- 10 =°) on 1 m1
f of accumulation medium
f, 1 - single layer, 2 - roller, 3 - suspension i
i
; “

Table 1 - Accumulation of VER Virus in Primary and Interwoven Cells in
[ Different conditions of Cultivation (in lg BOE/ml)
Mouocaoll 7y Poaien | g idaucca
! 4 iy [ -
Muoxecrssunoers . e O
W ¥ “ “ : ;i ’ (v
Kacreu Bosmman | §3 ;9! ;3! 4 i3 D
[ ) 2 NEEEEE KRR
‘ ! : I !
" caF —-10 B9 | 8.4 172 ' 8.0 ) 85 TY
' 10-"-—10-0 o5 | 90 1955 0.2 { 90 | 83 —
-0 1e3laa] =PI ISs
L 10-3—0-¢ $2 185} — ' == '~
1~10 7.0 ! gg |88 88 T 8
10-3— 0~ 50 2.0 — ) —~ "33 6
PS 1—10 7.7 160 83 86707
VERO 10-8—10-4 T i 80 — | = | - 1 -
i | : i
VHA 2 1=10 73|70 840017317
§ i . . 3

1= cells; 2= plurality of infection (inBOB/cell); 3=hour; k= hr S=single-layer
6= roller; T= suspension
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Table 2 - Accumulation of VSV virus in cultural conditions
S t o

(in lg BOE/ml) ; R RS S
MuoxecTucnnocr ! - :

Cells MHQERIHH / i i P Y R B
Primarily tryp- S Lo &
sinized CEF T
Intervoven 10-0— jg-¢ : ‘8:9 Soen e ! i‘:
line RS 110 } 67 v~ TS

1= Plurality of infection; 2= single~layer; 3~roller; lL=suspension

S= hours

Tadle 3 = Accumulation of aindbis virus in different cultural conditions

(in 1g BOB/m1)
. Musocsua B toraey 30 Batccn ¥
Cells — ——
Muom.crncuuoets | o+ . N T ., -
nugexun Iiﬁﬁ;ié‘?’é(itfﬁr
Primarily tryp- ?g‘k;i‘:i:-:ig
[ ¥ R r ,
sinized CEF j—10 S T30 8 G -
Intervoven lines 10~3—10-4 9.2 1 9.1 a7, 8.2, 63 83
of VERO 1=-10 162,78 ,70.8Y = |-

1= Plurality of infection; 2= single layer; 3sroller; imsuspension
Sshours.




